Study objectives: Specialty societies have developed practice guidelines for the treatment of community-acquired pneumonia (CAP). To aid in adapting specialty recommendations for a pneumonia practice guideline at Intermountain Health Care, we investigated which physicians care for pneumonia patients in Utah. We wanted to understand who provides pneumonia care so as to appropriately target the guideline and design tools for implementation. Design: Retrospective observational study. Setting: Inpatient and outpatient multicenter. Patients: The study population comprised 13,919 (16,420 episodes of pneumonia) Utah resident Medicare beneficiaries > 65 years of age who had CAP. Nursing home residents were excluded. Measurements: We used Health Care Financing Administration billing records from 1993 through 1995 to identify the physicians involved in the care of pneumonia patients by self-designated specialty. We linked patterns of physician involvement to age, sex, residential zip code, 30-day mortality rate, and whether or not the patient was hospitalized. Results: The involvement of a pneumonia specialist was limited to 11.7% of episodes, with involvement of a pulmonary specialist in 10.6%, an infectious disease (ID) specialist in 0.9%, and the involvement of both specialties in 0.2% of episodes. Greater specialty involvement was observed in episodes resulting in pneumonia hospitalization (20.0% vs 8.6%, respectively; p < 0.0001), death (20.5% vs 11.2%, respectively; p < 0.0001), and episodes among patients with urban county residential zip codes (13.7% vs 7.5%, respectively; p < 0.0001). Conclusion: Most episodes of pneumonia, including those with serious consequences, are treated by primary care physicians with little or no involvement from pulmonary or ID specialists. It is not known whether greater or lesser specialty physician involvement would change pneumonia costs or clinical outcomes.
P
neumonia is the sixth leading cause of death in the United States and the most common cause of death from infectious causes. 1 Between 485,000 2 and 1 million 3 patients each year are hospitalized in the United States for treatment of community-acquired pneumonia (CAP). The treatment of patients with CAP has been the subject of multiple guidelines developed by specialty societies. 4 -7 To aid in adapting specialty recommendations for a CAP treatment guideline at Intermountain Health Care, 8 we inves-*From the Pulmonary Division at LDS Hospital (Dr. Dean), the University of Utah (Drs. Dean and Bateman), Salt Lake City, UT; and HealthInsight (Dr. Bateman and Mr. Silver), Salt Lake City, UT. Supported by HealthInsight and Intermountain Health Care. The analyses on which this publication is based were performed under contract number 500 -96-P604, entitled, "Utilization and Quality Control Peer Review Organization for the State of Utah," sponsored by the Health Care Financing Administration, Department of Health and Human Services. The content of this publication does not necessarily reflect the views or policies of the Department of Health and Human Services, and mention of trade names, commercial products, or organizations does not imply endorsement by the US government. The authors assume full responsibility for the accuracy and completeness of the ideas presented. This article is a direct result of the Health Care Quality Improvement Program initiated by the Health Care Financing Administration, which has encouraged identification of quality improvement projects derived from the analysis of patterns of care, and therefore, required no special funding on the part of this contractor. Manuscript received May 6, 1999 tigated which physicians care for pneumonia patients in Utah. We wanted to understand which specialties provide pneumonia care so as to appropriately target the guideline and design tools for implementation.
We focused on the level of involvement of pulmonary disease (PUD) and infectious disease (ID) specialists in CAP care compared with emergency medicine (EM) and primary care physicians, which includes family practice, general practice, and internal medicine. Physicians treating CAP patients were categorized by self-reported specialty using data from HealthInsight, Utah's Medicare quality improvement organization. This study examines physicians providing CAP care for Medicare recipients Ն 65 years of age between January 1, 1993, and December 31, 1995.
Materials and Methods
The Health Care Financing Administration's (HCFA) Medicare part A claims (hospital inpatient), part B claims (nonhospital), beneficiary eligibility and coverage, and provider files constituted the data sources for this study. Episodes of pneumonia care were identified using part B claims files. We included only claims for Utah resident Medicare beneficiaries Ն 65 years designated by the following International Classification of Diseases, ninth revision, clinical modification (ICD-9-CM) codes: 480.0 -480.9 (viral pneumonia); 481 (pneumococcal pneumonia, unspecified); 482.0 -482.9 (other bacterial pneumonia); 483.0 -483.8 (pneumonia caused by other specified organisms); 485 (bronchopneumonia); 486 (unspecified pneumonia); and/or 487.0 (influenza with pneumonia). For each patient, the beginning of the episode was defined by the earliest date of service, continuing until a gap of Ն 70 days was present between successive dates of service. The definition of 70 days was based on our expectation of a physician follow-up visit within 2 months of the initial diagnosis of pneumonia. Subsequent episodes were defined in a similar manner, with the search for claims beginning at the end of the earlier episode.
Immunosuppressed patients were excluded from the study on the basis of the following ICD-9-CM codes in part A or B claims files at any time during the episode: 140.xx-208.xx, 230.xx-234.xx (malignant neoplasms/carcinoma in situ); ICD-9-CM 042.xx; V08; 795.71; 079.53 (HIV/AIDS); and 279.xx (disorders of the immune mechanism). We identified potential hospital-acquired pneumonia episodes by matching episode data with part A claims and excluded episodes preceded within 30 days by a discharge from an acute-care facility with a principal diagnosis other than pneumonia. The definition of 30 days was intentionally conservative, as patients may delay seeking treatment for symptoms that develop within 14 days because of problems accessing care in a timely manner. We matched the remaining episodes with beneficiary eligibility and coverage files, and eliminated episodes for which claims reporting was potentially incomplete (eg, interrupted or health maintenance organization coverage during the episode). Finally, we eliminated episodes in which pneumoniarelated services were provided in nursing facilities on the first day.
We matched episodes with part A data and with beneficiary eligibility and coverage files to identify hospitalization and death. We defined pneumonia hospitalization as admissions with a principal diagnosis of pneumonia occurring within 30 days before or 14 days after the date of service range established for the episode from part B data. This definition takes into consideration the potential incompleteness of part B data; a few episodes had no claims submitted for a prior hospitalization identified by part A data. Such admissions had to be the first admission of any type within the episode, because patients with a nonpneumonia admission (eg, treatment of a fractured hip) that followed outpatient diagnosis of pneumonia were not counted. The date of death was obtained from beneficiary eligibility and coverage files, and includes all causes of mortality occurring within 30 days of the last episode date of service.
We used the HCFA Utah physician file and the provider of service specialty listed in the part B claims file to determine physician specialty. These data are self-reported to HCFA when a provider contracts to provide services to Medicare beneficiaries. Physicians were classified for all episodes as PUD or ID if the specialty was listed in either source, regardless of other specialties listed (no physician was listed as both PUD and ID). Episodes of pneumonia care with subspecialist involvement were defined as those including claims for service by a PUD or ID subspecialist with a pneumonia diagnosis.
We performed file manipulation and statistical analysis using a statistical software package (Stata, version 4.0; Stata Corp; College Station, TX) and used the 2 test and Spearman rank correlation as tests of association. Statistical significance was defined as p Ͻ 0.05.
Results
From a population of 163,000 beneficiaries, we initially identified 30,983 episodes of pneumonia care between 1993 and 1995. We then eliminated 1,010 episodes because of immunosuppression (see "Materials and Methods" section), 6,118 because of acute-care facility discharge before the beginning of the episode, 3,159 because of potentially incomplete claims reporting, and 4,276 because of services being provided in nursing facilities on the first day. The 16,420 episodes remaining for analysis (53% of total episodes) included 13,919 persons, with 85.3% contributing one episode, another 12.1% contributing two episodes, and the remaining 2.6% contributing three or more episodes (maximum, six episodes) to the sample. We observed the expected seasonal variation in episode onset, with 44.1% of all episodes begun during December through March. Demographic data are presented in Table 1 .
Subspecialist involvement was limited to 11.7% of episodes (1,928 of 16,420 episodes) with involve- ment of a PUD subspecialist in 10.6% of episodes, involvement of an ID subspecialist in 0.9% of episodes, and involvement of both types of subspecialists in 0.2% of episodes. When subspecialists were involved in an episode, they were generally involved early, with 70.1% providing services on the first or second day of the episode and 82.8% within 1 week. Subspecialty involvement was higher in episodes resulting in pneumonia hospitalization or death, among men, and in patients with urban zip codes (p Ͻ 0.0001; Fig 1) . No significant association was observed between subspecialist involvement and patient age.
To assess CAP case volumes for individual physicians, we analyzed cases with involvement by primary care, EM, PUD, or ID physicians appearing in the Utah Medicare physician file. This subset included 13,446 episodes (81.9% of the total) treated by 956 different physicians. In this subset, 12.6% of episodes had subspecialist involvement, 93.8% had primary care physician involvement, and 6.8% had EM physician involvement. In 41.7% of the episodes without subspecialist involvement, the treating physicians were involved in Ͻ 1 case per month during the study period, whereas only 17.9% of the subspecialist-associated episodes demonstrated this level of case volume (p Ͻ 0.0001). Of the remaining 18.1% of episodes, 6.1% were treated by non-Utah physicians, which represented care for Utah Medicare recipients who contracted pneumonia while in another state. The remaining 12% of episodes were treated by a large group of physicians who had a low frequency of pneumonia care, including surgeons and medical subspecialties other than PUD and ID. Figure 2 reports yearly CAP case volume for the different physician groups. Overall, physicians averaged 6.9 CAP cases per year, ranging from a low of 4.5 for ID subspecialists to 13.0 for PUD subspecialists. Because involvement in CAP care tends to be concentrated among a subset of physicians within each specialty, we identified high-volume physicians for further analysis. The case volume of such physicians comprised Ն 80% of the total involvement for each specialty/subspecialty. High-volume physicians made up 83 of 181 general practice physicians (45.9%), 139 of 334 family practice physicians (41.6%), 135 of 340 internal medicine physicians (39.7%), 19 of 51 EM physicians (37.3%), 11 of 37 PUD physicians (29.7%), and 4 of 13 ID physicians (30.8%). Overall, highvolume physicians averaged 13.5 episodes per year, ranging from 10.2 for EM specialists to 34.3 for PUD subspecialists. Physicians not included in the highvolume group had case volumes ranging from 1.5 for ID to 4.0 cases per year for PUD subspecialists and included all ID and PUD academicians from the University of Utah.
Discussion
This study demonstrates that most episodes of CAP among Medicare recipients Ն 65 years of age are treated by primary care physicians without the involvement of PUD or ID subspecialists. Even in cases resulting in hospitalization and/or death, four of five episodes are managed without identifiable assistance from the subspecialists considered to be experts in the management of this illness. PUD physicians provide 10-fold more care for pneumonia patients than do ID physicians because of higher case volume and because more pulmonary physicians practice in Utah. Data from this study are consistent with prior data from Sanpete County, UT, showing that six busy family practitioners cared for 135 CAP patients during 2 years, an average of fewer than one case per month. 9 The Sanpete data were confirmed by direct chart review and included all CAP patients Ն 18 years of age.
A study limited to inpatients in Pennsylvania without annual case volume data reported PUD subspecialist involvement in 18.6% of episodes and ID subspecialist involvement in 8.5% of episodes. 10 This compares with subspecialty involvement in 20% of episodes among inpatients in the current study. This small difference can be explained by noting that the earlier study is from a geographically distinct area and an older database.
Strengths of this study include the large number of patients studied both in urban and rural areas, and the inclusion of both inpatients and outpatients with CAP. The region of study includes the University of Utah medical school and 41 community hospitals. However, limitations are also present. The diagnosis of CAP by ICD-9-CM coding has several sources of error. A recent study found that identification of inpatient CAP by principal diagnosis had 84% sensitivity and 86% specificity compared with the reference standard of chart review. 11 An earlier study of the accuracy of California state discharge summary data indicated that pneumonia was coded with 97.9% sensitivity and 99% specificity. 12 The incidence of inpatient pneumonia in this study was 9.2 per 1,000 beneficiaries per year, similar to the incidence of 10.1 per 1,000 persons Ն 65 years of age reported by Marston et al 2 and 11.5 per 1,000 persons Ն 65 years of age reported by Garibaldi. 13 The accuracy of ICD-9-CM coding for the identification of outpatient CAP is less defined. In the outpatient setting, some cases are coded as pneumonia without a chest radiograph being taken. 14 In addition, the approach to diagnosis of pneumonia is variable among different practitioners. 15 Despite these difficulties, the overall incidence of pneumonia in this study of 33.6 per 1,000 persons is similar to the incidence of 30.3 per 1,000 of pneumonia for persons Ն 65 years of age in Rochester, MN, during 1987. 14 Similarly, a 1982 Finnish study found an incidence of 15.4 per 1,000 in patients aged 60 to 74 years, and 34.2 per 1,000 in patients Ն 75 years. 16 The mortality rate of 5.9% in our study is within the mortality rate range of 4% 16 and 10.7% 14 previously reported among ambulatory and hospitalized elderly pneumonia patients. The incidence and mortality rate of pneumonia derived by ICD-9-CM coding in this study is, therefore, similar to previously reported data from chart review.
This study was limited to the elderly Medicare population and did not include patients treated under managed care programs. Managed care patients could have a different pattern of specialty involvement in pneumonia care than the population we studied. Our study also was limited to a single state, which may or may not be representative of the patterns of care in the remainder of the United States. Utah's population was classified as 87% urban by the 1990 US census, compared with 75% for the United States overall.
The patterns of subspecialty involvement observed in Utah have several potential implications. Patients with CAP are at considerable risk of hospitalization and death but often are cared for by primary care physicians who treat fewer than one case per month. It is not known whether greater or lesser involvement of PUD or ID subspecialists would change CAP costs or clinical outcomes. Because we were unable to adjust for severity of disease, outcome comparisons between different specialties or by case volume within specialties were not possible. However, CAP practice guidelines have the opportunity to support primary care physician decision making by providing current treatment and triage recommendations at the time of patient encounter. Pneumonia is a focus for new clinical research and multiple, evolving guidelines. Newly identified organisms, changing patterns of antibiotic resistance, and the release of heavily promoted, new antimicrobial agents add to the burden of primary care physicians to stay current. Given these data, a practice guideline has ample opportunity to support clinical decision making.
Another implication of these data is that committees developing CAP guidelines must design them for the physicians who provide most CAP care: primary care and EM physicians. If recommendations for CAP treatment involve tests or techniques that are not available to busy primary care physicians, the adoption of the guidelines into practice is unlikely. In our opinion, primary care and EM physicians should be well represented on guideline committees. If physicians who provide most of the care for CAP patients are not represented, the resulting recommendations will not reflect adequately their insights and concerns. The resulting guidelines should be published in journals widely read by primary care physicians.
